In our environment, oral cancer is one of the most common lethal diseases encountered in dental practice. It is frequently diagnosed in the late stages because most patients present late in the course of the disease. This may be attributed to their low socioeconomic status, illiteracy, and some traditional beliefs in alternative native therapies. Some authors have reported on oral cancers specifically in their individual geographic settings; however, there is a paucity of reviews on Oral cancers generally in our environment. This study aims to review the prevalence, awareness and clinicopathologic patterns of oral cancers across the different geographic zones in Nigeria.
Introduction
Nigeria is a developing country in Africa and has a population of over 140 million persons as reported by the National Population Commission from the 2006 census and a land area of 923,768.64 sq. kilometers [1, 2] . There are six geopolitical zones in the country and all the states in the country have primary, secondary and tertiary health care institutions. The major occupations in Nigeria include agriculture, administrative jobs, manufacturing, white-collar professional jobs and various artisan jobs [1] .
The burden of cancer in Nigeria is unknown, mainly because of lack of statistics or under reporting [3] . In a study of cancer registry literature updated from all over the world, only 1% of the literature emanated from Africa compare to 34% and 42% from Europe and Asia respectively [4] . In the World Health Organization bulletin, report No.804 of 1990, it was reported that over 50 percent of cancer victims live in poor nations which have less than 10 percent of the resources for cancer care and control [3] . Presently, there are 11 cancer registries in Nigeria, located in various tertiary hospitals and most of them are poorly funded. They all produce hospital-based data. There are no community based or population based database [1, 3] .
Oral cancer is one of the ten most common cancers worldwide and the five years survival rate is still disappointingly low [5] . It is a major health problem especially in developing countries [5, 6] . It is a serious cause of morbidity and mortality worldwide [7, 8] . Oral cancer comprises about 85% of all head and neck cancers [9] .
Orofacial cancers may be derived from: epithelial tissues (carcinomas), mesenchymal tissues (sarcomas) and haematolymphoid tissues (leukaemias/lymphomas/plasmacytomas) [10] . Mortality resulting from oral cancer is strongly correlated with the stage of diagnosis, as detection of early stage lesions is associated with significantly improved survival with lower morbidity [11, 12] . In our environment, oral cancer is frequently diagnosed in the late stages because most patients present to the hospital late into the course of the disease [13, 14] . Oral cancer awareness campaign and advocacy is necessary to increase the awareness of oral cancer scourge among the population on the need for regular dental visits, early recognition, and the dangers associated with late presentation of orofacial malignancy [15] . Therefore, this paper aims to review the prevalence, awareness and clinico-histopathological patterns of oral cancers in our own environment.
Literature Review
Information was sourced from journals, electronic data base such as Medline, Pubmed, Elsevier ScienceDirect, and Cochrane Library and personal research work. The search words were oral cancers, Orofacial carcinoma, orofacial sarcoma, orofacial haematolymphoid cancer.
Epidemiology of oral cancer in Nigeria
Oral cancers generally show a broad geographic variation between populations arising from the lifestyle and the varying predisposing factors. It is one of the major global threats to public health [16] . Oral cancers have been reported as the 6 th most common cancer worldwide [17, 18] . Several prevalence rates of oral cancers have been reported by several authors in different geopolitical locations in Nigeria. Orofacial carcinomas were reported mostly in the older age groups while the Orofacial sarcomas were mostly found in the slightly younger age groups [15, [18] [19] [20] . North central Nigeria reported that oral cancers constitute 7.6% of head and neck cancers (HNC) from a 15-year study of which carcinomas, sarcomas and lymphomas were 81.5%, 16.7% and 1.8% of the cases respectively [21] . In North Eastern Nigeria, Akinmoladun et al. [9] in Gombe reported that cancer of the oral cavity constitutes 19.5% of all head and neck malignancies, while Otoh et al. [22] in Maiduguri, reported an average rate of 20 cases of oral cancer per annum. Oji and Chukwuneke [14] in South eastern Nigeria reported that oral cancers accounted for 2.7% of all cancer cases seen at the University of Nigeria Teaching Hospital (UNTH) Enugu over a sixyear period. In South-South Nigeria, Okoh et al. [18] stated a prevalence of 18.7% in the University of Benin Teaching Hospital (UBTH) over a 25-year retrospective study. Also, Bassey et al. [15] in Calabar reported a prevalence of 25.1%. In Lagos, South-West Nigeria, a study by Arotiba et al. [20] on all patients who presented with cancer arising in the oral cavity and adjacent structures at the Lagos University Teaching Hospital (a tertiary referral centre) over a 15-year period (1978-1992) reported a prevalence rate of 9.67% of all cancer. Also in that same center, a prevalence rate of 18% of oral cancers from all orofacial biopsies from 1993 to 2003 was reported by Ajayi et al. [19] . Amusa et al. [23] in Ile Ife, South-West Nigeria reported that oral cancers accounted for 36.8% of head and neck malignancies ( Table 1) . These findings suggest regional variation in the prevalence rate of orofacial cancers in Nigerians. In recent years, there have been indications that the incidence and mortality rates of oral cancer have started to increase especially among younger men [24] . This is in agreement with reports from Nigeria [25, 26] .
Awareness of oral cancer
In our environment, oral cancer is one of the most common lethal diseases that will be encountered in dental practice [13, 20, 27] . It is frequently diagnosed in late stages because most patients present to the hospital late into the course of the disease for treatment hence a poor prognosis. This may be attributed to their low socioeconomic status, illiteracy, and some traditional beliefs in alternative native therapies [21, 28, 29] . Sadly, most patients in our environment present at advanced stage of the disease [30] [31] [32] [33] . Ignorance, poverty and lack of trained personnel-ENT surgeons, maxillofacial surgeons, general surgeons, and family physicians-to make proper diagnosis and referral, high cost of drugs when they are available all contribute to the dismal state of late presentation [1] . A study done on the knowledge and practices of oral cancers among graduating Dental students in South-South Nigeria, showed that only about 23% of the students had good knowledge of oral cancers [6] . Although the graduating dental students easily identified alcohol and tobacco as risk factors for oral cancers, awareness of other risk factors such as poor nutrition, Oral infection by Human Papilloma Virus and sunlight was on the average [6] .
The late presentation to the hospital for treatment, coupled with the observation that majority of patients did not have prescribed treatments could be attributed to the delay in diagnosis arising from the nonavailability of dentists who would perform basic routine oral cancer screening of patients seen in the hospital, poor access to hospitals and the primary recourse to traditional medicine [21, 28, 29] .
Risk factors of oral cancer
It is believed that the etiology of oral cancer is multifactorial and that the process is a multiple, stepwise one [34] . Most oral cancers can be prevented by avoiding risk factors, such as tobacco and alcohol use, excessive sun exposure, sexual behaviors leading to exposure to the Human Papilloma virus (HPV), [35] ingestion of smoked fish, infections especially by viruses, dietary deficiencies and industrial pollution [5] . In a report from Maiduguri [31] northern region of the country, tobacco smoking, tobacco chewing and chewing of kola nuts were associated with carcinoma of oral cavity. Kola nuts (Cola acuminate) has been reported to promote palatal mucosa keratinization in cigarette smokers and is considered a co-carcinogen [1, 36] . The carcinogenic potential of kola nut has been linked with the fact that it contains up to 5% to 10% of tannins which previously has been listed among compounds with known and suspected carcinogenic potentials [36] .
Another study from Jos [37] , stated that carcinomas were associated with alcohol use and tobacco smoking (p<0.001), while Kaposi sarcoma was more associated with HIV-positive patients. A study conducted in South-west Nigeria, revealed that not consuming fruits and vegetables regularly was associated with an increased risk of developing oral cancer (OR 3.0 and 1.32) [29] . Also, it was found that the serum levels of antioxidant vitamins A, C and E were significantly lower in oral cancer patient compared with those of normal patients (p=0.001, p=0.013 and p=0.015 respectively) [37] . Oji and Chukwuneke [14] in Enugu, found that patients with oral cancer in their tertiary health centre gave no history of tobacco or alcohol misuse. They postulated that poverty, malnutrition, lack of education, poor oral hygiene and chronic malaria may be more important in the aetiology and severity of oral cancer in their series [14] . Lawoyin et al. [38] in Ibadan in their study, found a lack of association between oral cancer incidence and the known risk behaviours, and they suggested further investigations into other predisposing factors such as nutrients, genetic predisposition and the role of chronic infections, and that one or more of these might be more relevant in this environment. Similarly, Arotiba et al. [39] affirmed that the aetiology of oral cancers in Nigeria is not clear, hence suggested a need for more investigations into the possible aetiological factors in our environment in order to offer a preventive approach to the management of the disease.
Today, we know that approximately 35% of oral cancers are positive for HPV-DNA [40] with 90% to 95% of these positive for HPV-16 [30] . The burden of HPV-related Head and Neck Cancers has been on the rise in the USA and other developed countries but this trend has not been reported in Nigeria or even in Africa [41] . There is paucity of studies of HPV associated oral cancers in Nigeria. Oga et al. [41] 
Age distribution of oral cancer
Cancers are known to occur more often with increasing age [42] . The increased incidence of cancers with advancing age may be partly due to the increasing level of free radical reactions with age. Also, there is said to be a diminishing ability of the immune system to eliminate altered cells, and so the effectiveness of cancer surveillance by immune cells is reduced with advancing age [5, 43] . In Nigeria, a recent study from Lagos showed that the peak age of incidence of oral cancer was in the 5 th decade of life [20] . A review of squamous cell carcinoma (SCC) of the oral cavity in Lagos found the peak incidence in the 3 rd and 5 th decade of life, with 40% of cases occurring in patients under age of 40 years [44] . The mean age of occurrence of salivary gland malignancies in Enugu and in Lagos was 40 years [45, 46] . However, some studies have reported oral cancer cases occurring in persons older than 40 years. Okoh et al. [18] reported a mean age of oral carcinomas in Benin as 51 + 17.9 years, with the highest occurrence within the seventh decade of life with Squamous Cell Carcinoma occurring mostly in the sixth and seventh decades of life. A study in Calabar [15] Nigeria reported a peak incidence of squamous cell carcinoma in the sixth and seventh decades while Burkitt's lymphoma and rhabdomyosarcoma were observed around the first decade. Orofacial carcinomas were reported mostly in the older age groups while the Orofacial sarcomas and lymphomas were mostly found in the slightly younger age groups [15, 19] . Ajayi et al. in Lagos [19] reported 75% of oral carcinomas occurring above 40 years of age. Patients with carcinoma were older than those with sarcomas and lymphomas (P<0.01), while those with lymphomas were significantly younger than those with sarcomas (P<0.01) [19] .
Sex distribution of oral cancer
Oral cancer affects males more frequently than females, although the ratio is equalizing [47] . Also, most studies from Nigeria have shown oral cancer to be more prevalent in males than females [19, 20, 48, 49] . However, Otoh et al. [22] in Maiduguri North-east Nigeria found a male to female ratio of 3:4 and suggested that the relative higher preponderance of females in their study may be attributed to the increasing exposure of females in North-eastern Nigeria to carcinogens such as tobacco and alcohol. Other studies also reported female predilection for oral carcinomas [14, 19] .
Site distribution of oral cancer
The tongue and floor of the mouth have been cited as the two most common sites for oral cancer in developed countries [9, 50] . In Southsouth Nigeria, a study in University of Benin Teaching Hospital, [18] reported palate as the most common site for orofacial carcinomas. Similarly, Otoh et al. [22] also reported the palate as the most common site of intraoral carcinomas in northern Nigerians. Some Nigerian studies from Ibadan, however, show that the tongue, palate and the mandibular alveolus are the sites most commonly affected with the floor of mouth and buccal mucosa being the least affected [20, 51] . However, some other contrasting studies have stated mandibular gingiva as the most common site of occurrence followed by the maxillary gingiva and the tongue [44] . The maxillary antrum is observed as the most common site in other studiesin Lagos [19, 52] . Figures 1 and 2 shows a clinical photograph of Squamous cell carcinoma (SCC) of the tongue and Mucoepidermoid Carcinoma of the palate respectively while Figure 3 is that of a young male with Burkitt's lymphoma affecting the jaws.
Histopathological types of the oral cancers
Some studies in Nigeria have reported on the broad and specific histopathological types of orofacial malignancies [9, 15, 18, 19, 22, 27, 31] .
Orofacial cancers may be derived from: epithelial tissues (carcinomas), mesenchymal tissues (sarcomas) and haematolymphoid tissues (leukaemias/lymphomas/plasmacytomas) [10] . Orofacial carcinoma is reported as the most common malignancy known to affect the oral and maxillofacial region in our environment. Arotiba et al. [52] and Ajayi et al. [19] in Lagos, South-west, Nigeria have reported a prevalence of 68.2% and 69% respectively for carcinomas among the oral cancers. Arotiba et al. [52] 2006 found the carcinomas as consisting mostly of SCC (42.9%) and salivary gland carcinomas (25.4%). They observed socio-economic group which makes them present late in our health care facilities for treatment hence a poor prognosis. There is a need for increased awareness, advocacy, preventive care and oral cancer screening for early detection. that the sarcomas (12.4%) were mostly the Rhabdomyosarcoma followed by Chondrosarcoma while the lymphomas (14.3%) were mostly the Burkitt's lymphoma. Similarly, Ajayi et al. [19] in their review reported that the carcinomas were also mostly SCC constituting 44% of all the malignancies. In their finding, the sarcomas (18%) were the second most common cancer followed by the lymphomas (13%). Osteosarcoma and Burkitt's lymphoma were the predominant sarcoma and lymphoma respectively [19] .
Also, Adeyemi et al. [53] reported a prevalence of 71.1% for carcinomas among head and neck cancers analyzed in Ibadan (South-West, Nigeria). The two most common head and neck cancers in their series were SCC, which accounted for 47.8% of cases, followed by lymphomas which accounted for 19.3% [53] . Adisa et al. [27] reported that the epithelial malignancies (carcinomas) constitute 73.4% of all the cases while Lymphomas and sarcomas were 17.5% and 8.9% of cases respectively.
Otoh et al. [31, 37] reported a prevalence of 68.4% and 60.8% for carcinomas among head and neck cancers analyzed in Maiduguri and Jos respectively in both cities in Northern Nigeria. Also in the same geopolitical region, Akinmoladun et al. [9] found in their series epithelial malignancies to account for 56.9% of cases while lymphomas and sarcomas constitute 21.5% and 10.3% respectively.
In Benin, South-South Nigeria, Okoh et al. [18] found that orofacial cancers account for 18.7% of all biopsied specimens which consist of carcinomas (56.1%), lymphomas (25.6%) and sarcomas (18.2%). They also reported SCC as the most common orofacial carcinoma. The salivary gland adenocarcinoma was the second most common histopathological type of carcinoma found in their series [18] . Figure 4 is a photomicrograph of a squamous cell carcinoma.
Discussion

Oral cancer in view of the future in Nigeria
Oral cancer awareness campaign and advocacy is necessary to steer the awareness of the populace on the need for regular dental visits, early recognition, and the dangers associated with late presentation of orofacial malignancy [15] . Today, we know that approximately 35% of oral cancers are positive for HPV-DNA [40] , with 90% to 95% of these positive for HPV-16. Investigators should use this more recent knowledge to inform future studies; and it should be requisite in screening and detection of oral cancers in Nigeria. The studies on oral cancers in Nigeria are hospital-based. To determine the national incidence of oral cancers in Nigeria, population-based studies should be undertaken [1] . Longitudinal and cohort studies are also needed to identify possible risk factors for the development of cancer of the head and neck region in our population. The investigation of the molecular events associated with oral cancer in Nigeria is desirable, since it has previously been shown that there are racial differences in molecular events that lead to oral cancer [5] . The molecular changes found to be associated with oral carcinomas in western countries (UK, USA and Australia) are mainly p53 mutations but these are rare in the east (India and South-East Asia) where more of RAS oncogenes abnormalities are common [54] .
Conclusion
Carcinomas were reported as the most common oral cancer in Nigeria mostly in the older age groups above 40 years. Squamous cell carcinoma is the predominant histopathological type seen. There is a low level of awareness of these lesions especially among the low
